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Abstract

The focus of this unit is to engage and enrich students’ perspectives on the human
impact on Earth in different areas of the world. This unit will allow students to interact and
learn about students in another country, learn about the air quality similarities and differences
and what could affect the results of testing the air quality in two communities in different parts
of the world. The goal of this unit is to have the students understand how humans impact the
world around them and to compare their community to another community. The students will
be accomplishing this goal utilizing educational pedagogy and theory from the undergraduate
coursework I have completed at Northern Illinois University as part of the Middle Level
Teaching and Learning degree program. Students will have reading and writing integrated into
lessons weekly to build upon student’s comprehension skills within the classroom, as well as to
help build their knowledge of the language of science. Students will also be participating in
multiple modes of learning including individual, small group and whole class discussions. This
unit will allow students the opportunity to build their scientific research skills, investigative
skills, analytical skills, and their scientific argumentation skills. This unit is complete with all
applicable materials and ready for immediate implementation in the classroom as well as can
be modified to fit into any classroom or afterschool program.
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Introduction

This project will focus on building an academic tool for teachers to utilize within their
classrooms. The unit curriculum guide will have full lesson plans and materials that any teacher
can utilize as is or edit and utilize to better meet the needs of their students. The unit will focus
on the Human Impact on Earth Systems and Weather and Climate within the Next Generation
Science Standards. This curriculum will also incorporate partnering the teachers’ students with
students across the world, in this project example we are suggesting a partnership with the
National University of Tainan Affiliated Primary School in Tainan City, Tainan which is located in
Taiwan. However, this project could also allow students to be partnered with students in other
domestic school districts to reach the same goals.
This curriculum is important to build students awareness to their environment, develop
their critical thinking skills and learn about different cultures and regions within the world.
Especially now after the COVID pandemic students need to have experience and build
connections with their environment and other students after spending the last few years within
a relative isolation within their communities. This will also help build students character to
become better and more well-rounded citizens in their community to have experience working
with students from a different culture and geographical area then them. The students will be
able to learn the similarities and differences that they have with one another as well as the
similarities and differences within the environments that the students live in.
This project will consist of a focus on the atmosphere and air quality within two
geographical regions. The curriculum will be a four-week- or month-long unit consisting of
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twenty lessons that builds relationships between the students utilizing educational technology
tools like Flipgrid, that are scaffolded to build understanding and knowledge on air quality and
the human effect on the atmosphere. The curriculum will include literacy components such as
reading and writing activities, incorporate educational technology tools so the students can
communicate with one another, and have multiple modes of learning incorporated into lessons
each week.

6

Honors Capstone Project C. Sendra

Unit Outline
Days and Due Dates
Week One
Day One

Schedule of Assignments and Activities
●
●

●

●
Week One
Day Two

●
●
●
●

Week One
Day Three

Week One
Day Four

Week One
Day Five

●
●
●

Entrance Ticket
Introduction to Project PPT
o What is Air Quality
o How does it affect our atmosphere?
o How do we test the quality of the air
o Unit Project details
o Hand out science journals
o Introduce flipgrid
Have students make an introduction in flipgrid for the
students in Taiwan.
o Teach students hello in Chinese
Exit Ticket
Entrance Ticket
What is Air Quality? PPT
Readings
o Cornell Notes
Video
o T-Chart

●
●
●

Air Pollution? PPT
Anticipation Guide
Watch the Taiwan Students Flipgrid videos and leave
comments
Video
T-Chart
Notes on Common Pollutants

●
●
●
●
●

Air Pollution Continued PPT
Notes on Common Pollutants Continued
Reading
Venn Diagram
Anticipation Guide with Evidence

●

Climate Change and Air Quality PPT
Entrance Ticket
Graph and Questions
Flipgrid - What is one thing that you learned this week?

●
●
●
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Days and Due Dates

Schedule of Assignments and Activities
●
●
●

Week Two
Day Six

●
●
●
●

Week Two
Day Seven

●
●
●
●

Week Two
Day Eight

●
Week Two

●

Day Nine

●

Week Two
Day Ten

Entrance Ticket
What is Particle Pollution? PPT
Cornell Notes in Science Journal
o Video
o Reading One
o Reading Two
o Reading Three
Discussion
Exit Ticket
Introduction: Exit ticket from yesterday
Small Group Research activity
o What is located around your school/Taiwan School
that could affect air quality?
o What is located in Rockford/Taiwan that could affect
air quality?
o Put results in their science journal.
Combine 2-3 groups to share Data
Whole Class Discussion
Research world Air Quality index PPT
Small Group Activity Real Time AQI throughout the World
o https://waqi.info/
o https://gispub.epa.gov/airnow/?showgreencontours=f
alse
o Science Journals
Whole Class Discussion

What is a Prediction PPT
o Have students predict the air quality/particle pollution for
Rockford and Taiwan.
o Put on google classroom or google slides for the whole
class and in their science journal.
On Flipgrid – make a video of your prediction
o Respond back to other students
●

Build the Arduino Particulate Matter sensor. PPT
o 1 sensor for each group of 4-6.

8

Honors Capstone Project C. Sendra

Days and Due Dates
Week Three

Schedule of Assignments and Activities
●

Day Eleven
●
●
●

Week Three
Day Twelve

●
●
●

Week Three
Day Thirteen

●
●
●
●

Week Three
Day Fourteen

●
●
●

Week Three
Day Fifteen

●
●
●

How to Collect data PPT
o How to use and understand data from the particle
sensor
Collect real-world data from the school hallway, outside the
building and the park a short walk away from the school.
Have students input data into a group worksheet in their
science journal.
OPTIONAL: Have one student from each group take the
particle sensor home to collect data from their home location.

Collect real-world data from the school hallway, outside the
building and the park a short walk away from the school.
Have students input data into a group worksheet in their
science journal.
OPTIONAL: Have one student from each group take the
particle sensor home to collect data from their home location.

Collect real-world data from the school hallway, outside the
building and the park a short walk away from the school.
Have students input data into a group worksheet in their
science journal.
OPTIONAL: Have one student from each group take the
particle sensor home to collect data from their home location.
Share data on flipgrid with Taiwan Students.

Collect real-world data from the school hallway, outside the
building and the park a short walk away from the school.
Have students input data into a group worksheet in their
science journal.
OPTIONAL: Have one student from each group take the
particle sensor home to collect data from their home location.

Collect real-world data from the school hallway, outside the
building and the park a short walk away from the school.
Have students input data into a group worksheet in their
science journal.
Share data on flipgrid with Taiwan Students
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Days and Due Dates
Week Four

Schedule of Assignments and Activities
●

Day Sixteen

●
Week Four

●

Day Seventeen

●
Week Four

Day Nineteen

What is a Claim PPT
o Video
o How do we make a claim?
o What needs to be included in our claim?
o Have students make a claim about air quality in
Rockford and Taiwan based on their research and put
in their science journals
o Share their claims in the class google doc

●

Introduction
o Share and discuss Claims
What is Evidence and Reasoning? PPT
o Evidence and Reasoning in Science Journal
Share students CERs with the class

●
●

Week Four

Analyzing Taiwan Data PPT
o Create 3 graphs of the data in the hallway, park and
road
o Analyze Taiwan data from our class and all other
classes in your science journal
o Compare to air quality map from week two
Compare and Contrast Rockford and Taiwan data

●

Day Eighteen

Week Four

Analyzing Rockford Data PPT
o Create 3 graphs of the data in the hallway, park and
road
o Analyze Rockford data from our class and all other
classes in your science journal
o Compare to air quality map from week two
Compare and Contrast Rockford Data from all classes

●

Day Twenty
●

Flipgrid
o Thank You in Chinese Video
o Goodbye in Chinese Video
Class Debate Activity
o Rockford’s PM 2.5 data shows that humans are
impacting the air quality.
o Have students utilize the knowledge and research
from the last 4 weeks
o Split the class into 2 sides, one for and one against.
o Give the class 15- 20 minutes to prepare their
arguments and any rebuttals and look over the
debate rules
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●

o The rest of the class time will be for the debate.
Collect Science Journals
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week One Day One
Time: 44 minutes
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week One Day One PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals, Print Entrance Ticket and Exit Ticket
Handouts.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with todays lesson. In
google classroom, post required materials for any student that is absent.

•

Bell Ringer
o Instruct the students to grab an entrance ticket as they arrive.
▪ The Entrance ticket will ask the students to write down what can cause
air pollution or what they know about Air Quality.

•

Introduce the new unit
o What is Air Quality?
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▪

The amount of particle pollutants that are found in the air, this can lead
an area to have good or poor air quality based on the number of
pollutants located in the air.
▪ Measured with the Air Quality Index in the United States.
• Lower AQI is better and means that there are less pollutants
located in the air.
o How does it affect our atmosphere?
▪ Reducing air pollution helps keep humans, plants, and animals healthy.
▪ Having an increase in air pollution could lead to health problems for
humans and animals as well as a decrease in plant life on Earth.
o How do we test the quality of the air
▪ In the U.S. we test air quality in 1-to-8-hour time intervals and monitor
the air quality based on the pollutants monitored in the air such as
nitrogen dioxide (found in fertilizers) and sulfur dioxide (found in
erupting volcanoes and burning fossil fuels).
o Unit Project details
▪ Communicating with Students in Taiwan
▪ Build a Particle Sensor
▪ Test our Air Quality at School and at home, collecting data of our findings
▪ Communicating our data with Taiwanese students
▪ Analyzing our community and the Taiwan community air quality data
findings.
▪ Providing a Claim, Evidence and Reasoning argument from the data and
analysis.
•

Hand out the Unit Science Journals
o These journals the students will use to complete all worksheets, data collection
and analysis during this unit.
▪ Have the students add their name and their hour to the title page of the
journal.
o They will leave these journals in the Science classroom to be graded and
reviewed by the teacher every day.
o If the student has to work on their analysis at home and needs to take their
journal home, they must receive teacher permission to do so.

•

Introduce Flipgrid
o https://www.youtube.com/watch?v=kR1FxImNPSs
o Direct Students to Page 2 of their Science Journals for written information on
Flipgrid. (https://static.flipgrid.com/docs/Student_Guide.pdf)
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o Direct Students to Page 3 of their Science Journals for written directions on what
to include in their introduction videos to the students in Taiwan.
▪ They should include:
• Their name, favorite subject, what they like to do in their spare
time and a greeting in Chinese
• Hello would be 你好, Nǐ hǎo or 您好 (nín hǎo).
o https://www.youtube.com/watch?v=AGLQgqcOMRA
▪ Have the students record their introductions and post to Flipgrid.
•

Wrapping up
o Have the students turn in their Science Journals to their box in the classroom
o Have the students complete their exit ticket with what they are most excited to
learn about or do within this unit.
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Entrance and Exit Tickets
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Science Journal Pages
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week One Day Two
Time: 44 minutes
Objectives:
1.) SWBAT explain what the air in the atmosphere is made up of.
2.) SWBAT explain what can pollute the air.
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

SEP:

Obtaining, Evaluating and Communicating Information

CCC:

Cause and Effect: Cause and effect relationships may be used to predict
phenomena in natural or designed systems. (MS-ESS2-5)

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week One Day Two PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals, Print Entrance Ticket Handouts.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
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•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In
google classroom, post required materials for any student that is absent.

•

Bell Ringer
o Have students complete an entrance ticket with what gases they believe make
up the air.
o Have the students collect their science journals from their classes box.

•

Reading
o Have the students complete the section readings for
▪ What is Air Quality
• https://scied.ucar.edu/learning-zone/air-quality/what-is-airquality
o Good Air Quality means there are less particles and
pollutants within the air
o Air Quality Index
▪ https://www.airnow.gov/aqi/aqi-basics/
▪ Based on the concentration of pollutants present in
the air at a certain location.
o Air Quality can change based on:
▪ Human Impact
▪ Wind Change
▪ Temperature
▪ Pollutant level
▪

What’s in the Air
• https://scied.ucar.edu/learning-zone/air-quality/whats-in-the-air
o Air majorly resides in the Troposphere, the lowest layer of
the atmosphere
o Is a mixture of mostly naturally occurring gases
o Nitrogen and Oxygen are the largest present gases
o Carbon Dioxide and Argon make up the majority of the
remaining 1 % of gases in the air.
o The water cycle means that the air in the atmosphere is
constantly changing
▪ What can affect the air?
• Aerosols
o Dust, sea salt, ash
• Atmospheric chemistry
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o Vehicle exhaust, smog, fossil fuels
▪

Have the students complete the Cornell Notes on Page 4 of their Science
Journal

o Video
▪ https://www.youtube.com/watch?v=NXmQt6lQDWA
• Air occupies space
• Expands when heated
• Air has weight
• Air has pressure
o Activity
▪ Utilizing the information in the reading and within the video have the
students complete the activity sheet on Page 5 of their Science Journal.
o Wrapping Up
▪ Ask the students what they were most surprised to learn about air. Did
they know that nitrogen as well as Oxygen made up the majority of the
air in our atmosphere?
▪ What in our community could affect the atmospheric chemistry in our
community? Is smog or fossil fuels an issue in our community?
▪ Have the students turn in their Science Journals
Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Science Journal

#1 & #2

Informal Questioning

#1 & #2

Honors Capstone Project C. Sendra

Entrance Tickets
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Science Journal Pages
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week One Day Three & Day 4
Time: 88 minutes
Objectives:
1.) SWBAT Use Evidence to Support a Claim
2.) SWBAT explain what a primary pollutant and a secondary pollutant is
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

CCC:

Cause and Effect: Cause and effect relationships may be used to predict
phenomena in natural or designed systems. (MS-ESS2-5)

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week One Day Three & Four PowerPoint Slides on Smart Board, Unit Science Journal
for all Students, Box or Bin for each classes Science Journals.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep

Honors Capstone Project C. Sendra
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o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.
•

Bell Ringer
o Have Students complete the left-hand side of the Anticipation Guide in their Science
Journals on page 6.
▪ They will read the statement and place an X in either the true or false section
of the guide on the left hand side. We will complete the right-hand side later.

•

Flipgrid
o Have the students go to Flipgrid
▪ Respond to One comment on their Introduction Video
▪ Watch the Introduction videos of the Taiwan Students
▪ Respond to Three of the Taiwan Students videos

•

What is Air Pollution?
o Video
▪ https://www.youtube.com/watch?v=e6rglsLy1Ys
• What are the two main causes of Air Pollution?
• What is smog?
• What are solutions to air pollution?
o PowerPoint
▪ Air pollution is the presence of harmful substance in the air from both human
made and natural sources
• How does the quality of the air affect living organisms (plants,
animals, humans)?
▪ Causes of Air Pollution
• Natural
o Volcanic Eruptions
o Wildfires
o Allergens: radon, pollen, mold, ash, dust, smoke, greenhouse
gases
• Human Activity
o Energy use: fossil fuels
o Agriculture
▪ Fossil Fuels – Human Impact
• Formed from the remains of animals and plants
• Coal, Petroleum, and natural gas
• You use these to heat your house and drive your car
▪ Greenhouse gases – Natural

Honors Capstone Project C. Sendra

•

▪

▪
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Includes carbon dioxide, water, and methane, these capture and
maintain heat
• Help keep heat from escaping to space
• We need to keep these in balance
o This is in order to maintain the right temperature on Earth
o There has been a rise in the average global temperature by
more than 1 degree Celsius since 1880
o This rise in temperature is called global warming
o Scientists believe this rise in temperature is due to an increase
in human activity such as burning fossil fuels.
Pollutants
• Primary Pollutants
o These are put directly into the air
▪ Particulate matter
▪ Carbon Monoxide
▪ Volcanic Ash
▪ Sulfur Dioxide
• Secondary Pollutants
o These form when primary pollutants react with each other
▪ Ground-level ozone
▪ Acid Rain
▪ Smog
• Explore more: Criteria Air Pollutants | US EPA
• Have the students complete the primary and secondary pollutant
page in their Science Journals, pg. 7.
Common Pollutants
• Have the students fill out the table on page 8 of their Science
Journals.
• Particulate Matter
o Is a mixture of liquid droplets and solid particles in the air
o Dust, Soot, and Smoke
o They are so small and can cause major health problems by
getting into your lungs and bloodstream
• Carbon Monoxide
o Is odorless and colorless
o Harmful in large amounts which is why they recommend
having a carbon monoxide detector in your home
o Comes from burning fossil fuels like gas in your cars, from your
home, from space heaters, furnaces and gas stoves
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o High amounts reduce the amount of oxygen that enters your
body
• Lead
o Naturally found
o Can be released into the air
o Result from metal processing and aircraft fuel
o Can get into our bodies and affect the function of your organs
and processes
• Sulfur Dioxide
o Comes from burning fossils fuels majorly
o Can also come from extracting metals, volcanoes, ships, and
vehicles
o Can form particulate matter
o Affects respiratory systems.
o Can lead to Acid Rain
• Nitrogen Dioxide
o Majority comes from burning fuel
o Emissions from power plants, cars, trucks, buses
o Affects respiratory systems.
o Can lead to Acid Rain
• Ground Level Ozone
o Made up of three oxygen molecules
o Is good in the stratosphere or upper atmosphere and blocks
out harmful UV rays from the sun
o Is bad a ground level and becomes a pollutant
o The main ingredient in smog from burning fossil fuels
o Can reduce lung function
o Reading and Activity
▪ Good Vs Bad Ozone
• https://blog.breezometer.com/good-ozone-bad-ozone/
• Have the students complete page 9 in their Science Journals
o Good:
▪ Shields us from UV rays
• UV rays cause skin cancer and destroys plants
o Bad:
▪ Secondary pollutant
▪ Comes from burning fossil fuels
o Wrapping Up
▪ Complete the Anticipation Guide on Page 6 of the Science Journal
▪ Turn in your Science Journals
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Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Informal Questioning

#1 & #2

Science Journal

#1

Honors Capstone Project C. Sendra

Science Journal Pages
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week One Day Five
Time: 44 minutes
Objectives:
1.) SWBAT explain the relationship between CO2 emissions and levels in the atmosphere
2.) SWBAT describe what affects CO2 emissions.
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.

NGSS Dimensions
DCI:

ESS3.D: Global Climate Change
ESS3.C: Human Impacts on Earth Systems

SEP:

Analyzing and Interpreting Data

CCC:

Stability and Change: Stability might be disturbed either by sudden
events or gradual changes that accumulate over time. (MS-ESS3-5)

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week One Day Five PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals, Print Entrance Ticket Handouts.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
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Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.

•

Bell Ringer
o Entrance Ticket
▪ Write down one thing your remember from yesterday
▪ Grab your Science notebook
Air Pollution over Time
o Have students look at the graph of Carbon Dioxide in the atmosphere from 1750 to
2020
▪ On page 10 of their Science Journals
▪ Also, in PowerPoint
▪ https://www.climate.gov/maps-data
o Have the students complete the questions found on page 11 of their Science
Journals
▪ Reading the PINK line, how much carbon dioxide (CO2) was estimated to be
in the atmosphere in 1750?
▪ Reading the BLUE line, how much CO2 was estimated to be emitted in 1750?
▪ How much Carbon Dioxide (CO2) was estimated to be in the atmosphere in
1900? (PINK)
▪ When did CO2 emissions begin to increase? (BLUE)
▪ Reading the BLUE line, estimate how much emissions increased from 1930 to
2020.
▪ Reading the PINK line, estimate how much the levels of atmospheric CO2
increased from 1930-2020.
▪ Is there a relationship between the rise of CO2 emissions and CO2 levels in
the atmosphere over time?
o Ask the students:
▪ To Share what they believe is the relationship between CO2 emissions and
COS levels
▪ Why do you think CO2 emissions and levels have increased so much over
time?
▪ What emits CO2 emissions?
▪ What could we do to reduce our CO2 emissions?

•

•

Flipgrid
o Have the student’s login to Flipgrid and make a video about one thing they learned
this week and ask the Taiwan students to share one thing they learned this week.
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o This will be the exit ticket for today
•

Wrapping Up
o Have the students turn in their Science Journals

Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Science Journal

#1

Informal Questioning

#1 & #2

Entrance Tickets
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Science Journal Pages
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Two Day Six
Time: 44 minutes
Objectives:
1.) SWBAT define particulate matter
2.) SWBAT give examples of particle pollution in their community
3.) SWBAT explain how particulate matter affects the health of humans
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

SEP:

Obtaining, Evaluating and Communicating Information

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Two Day Six PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals, Print Entrance Ticket and Exit Ticket
Handouts.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.
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•

•

•

46

Bell Ringer
o Entrance Ticket
▪ Have students grab an entrance ticket on the way in
• Ask them to tell you everything they remember from last week about
Particulate matter in the air.
▪ Have the students place the entrance tickets in the collection box and grab
their science journals
Cornell Notes
o Have the students complete the Cornell Notes on Page 12 on their Science Journals
o Video
▪ https://www.youtube.com/watch?v=zRS69Kf--fU
o Readings
▪ https://www.lung.org/clean-air/outdoors/what-makes-airunhealthy/particle-pollution
▪ https://www.epa.gov/pmcourse/what-particle-pollution
▪ https://www.epa.gov/pm-pollution/particulate-matter-pm-basics
Discussion
o Ask the students:
▪ What is particle matter made up of?
▪ What can be harmful about particle matter?
▪ How do we measure particle matter? And what do these measurements
mean?
▪ What adds particle pollution to the air?
▪ What do you do everyday that adds particle pollution to the air?
• At school
• Going home
• At Home
Wrapping Up
o Exit Ticket: What do you believe adds to particle pollution in our community?
o Return your science journals to the class box.

Formative Assessments:
Type and name of assessment
Informal Questioning
Science Journal
Exit Ticket

Learning Objective assessed (Use number
from the table above)
#1, #2, #3
#1 & #3
#2
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Two Day Seven
Time: 44 minutes
Objectives:
1.) SWBAT analyze community data for possible particle pollution suppliers
2.) SWBAT describe why a business or location could lead to an increase in particle
pollution
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

SEP:

Analysing and Interpreting Data

CCC:

Obtaining, Evaluating and Communicating Information
Cause and Effect: Cause and effect relationships may be used to predict
phenomena in natural or designed systems. (MS-ESS2-5)

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Two Day Seven PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
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•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.
o Look over and take notes on students answers from yesterday’s exit ticket slips

•

Introduction
o Share students answers to What do you believe adds to particle pollution in our
community?
o Is there anything the students might have missed that causes particle matter in the
air in school or in the community?

•

Community Data
o Complete pages 13, 14, & 15 in the Science Journal
o In small groups of 2 to 3
▪ Students will be looking at the map for the area surrounding our school and
the school in Taiwan.
• What is located close to the school?
• What are some businesses or other locations that could increase the
particle matter in the air?
▪ They can also look into the populations, businesses, and public transport
options in the surrounding community.
▪ They will take notes on what in the area could contribute to an increase in
particle matter in the air
o Have 2 to 3 groups join together to share their data with each other.

•

Wrapping Up
o Discussion
▪ Did other groups discover different things in the community that could affect
air quality? What was it?
▪ What are some differences in the Taiwan community compared to our
community?
▪ What are some similarities in the Taiwan community compared to our
community?

Formative Assessments:
Type and name of assessment
Science Journal
Informal Questioning

Learning Objective assessed (Use number
from the table above)
#1
#1 & #2
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Two Day Eight
Time: 44 minutes
Objectives:
1.) SWBAT analyze AQI world data
2.) SWBAT determine what in their community affects AQI
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

SEP:

Analyzing and Interpreting Data
Obtaining, Evaluating and Communicating Information

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Two Day Eight PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.

•

Introduction
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o Ask the students:
▪ What is the Air Quality Index?
▪ How to we measure it?
▪ What is a good AQI? What is a bad AQI?
Air Quality Index Activity
o Direct Students to complete pages 16 & 17 of their Science Journals
o Have students work in small groups to explore current air quality indexes
throughout the world
o Use the following websites to collect data
▪ https://www.airnow.gov/aqi/aqi-basics/
▪ https://waqi.info/
o Have the students answer the below questions
▪ What is the current air quality index in the Rockford, Illinois, USA area?
▪ What is the current air quality index in the Tainan, Taiwan area?
▪ Name 3 different areas that appear to have a good air quality index
▪ Name 3 different areas that appear to have a poor air quality index
▪ How does the air quality index in Rockford compare to the air quality index in
Taiwan?
▪ Looking at our community data from yesterday, what could explain the air
quality in both communities?
o Have the students add their data to the teachers google document under their class
hour and group number. This worksheet will be shared with the students in Taiwan.

•

Whole Class Discussion
o What areas did you find that had good air quality indexes?
o What areas did you find that had poor air quality indexes?
o What was the AQI of Rockford? What from our community data could explain the
AQI of Rockford?
o What was the AQI of Taiwan? What from our community data could explain the AQI
of Taiwan?

•

Wrapping Up
o Turn in your science journals.

Formative Assessments:
Type and name of assessment
Science Journal
Informal Questioning

Learning Objective assessed (Use number
from the table above)
#1 & #2
#1 & #2
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Two Day Nine
Time: 44 minutes
Objectives:
1.) SWBAT make a prediction about particle matter pollution and AQI
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

SEP:

Analyzing and Interpreting Data

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Two Day Nine PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.

•

Introduction
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o Ask the students: What is a prediction? Do we just guess? Do we utilize anything to
make a prediction? What do we use? Why is it important to utilize our data,
research, and resources to make a prediction?
Making Predictions
o What is a prediction?
▪ It can also be called a Hypothesis
▪ This is an educated guess on what is going to happen based on the data
(evidence) that you have collected.
o How do I make a prediction?
▪ Look at your AQI data from yesterday
▪ Look at your community data from two days ago
▪ Compare and Contrast your Rockford data compared to your Taiwan data
▪ What do you think the data we collect next week will tell us?
o Examples of Predictions you could make
▪ Will Rockford have a good AQI and Taiwan a poor AQI?
▪ Will Taiwan have a good AQI, and Rockford have a poor AQI?
▪ Will both communities have a good AQI?
▪ Will both communities have a poor AQI?
▪ You could also change AQI for high or low particle pollution
o Have the students individually make a prediction
▪ Have them place it in their science journals on page 18 with an explanation
using evidence
▪ Have them place it in the classrooms google document to share
▪ Have them make a prediction Flipgrid video.
Flipgrid
o With the remaining time, have the students interact with the Taiwan students
Flipgrid
▪ Respond to questions on your videos
▪ Respond to the Taiwan students’ videos
Wrapping Up
o Turn in your Science Journals.

Formative Assessments:
Type and name of assessment
Informal Questioning
Science Journals
Flipgrid

Learning Objective assessed (Use number
from the table above)
#1
#1
#1
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Two Day Ten
Time: 44 minutes
Objectives:
1.) SWBAT build a particle sensor in small groups
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week One Day One PowerPoint Slides on Smart Board. Particle Sensor kit for each
small group of 4-5 students. Small hardware tools to assist in building the particle sensors.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards. The
teacher and assistants should supervise students building the particle sensors to ensure tools
are used correctly and no one is fooling around. They will also ensure that the students are
building the sensors correctly.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent. Have all the kits
for the small groups ready to be built.

•

Introduction
o So how are we going to measure the particles in the air in our community?

•

Build a Particle Sensor

69

Honors Capstone Project C. Sendra

o Use the below article with video to help students
▪ https://www.vueville.com/arduino/arduino-air-quality-sensor/
o Make sure all groups have
▪ Arduino UNO
▪ Plantower PMS5003 sensor
▪ USB Cable or Power Adapter or 9V battery with battery connector
▪ 20X4 LCD Display with I2C adapter
▪ Half-size Breadboard
▪ Connecting wires/jumper cables
o Connect your pins

o
o Help the students program the particle sensor
▪ (Due to an existing research project, these instructions were shortened from
the larger format)
o Ensure that the LCD Display is working correctly
•

Wrapping Up
o Collect the particle sensors in the correct class area and labeled with the group
number.

Formative Assessments:
Type and name of assessment
Student Observation

Learning Objective assessed (Use number
from the table above)
#1
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Three Day Eleven
Time: 44 minutes
Objectives:
1.) SWBAT collect PM 2.5 data in several locations
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
SEP:

Obtaining, Evaluating and Communicating Information

Planning and Carrying out investigations
Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Three Day Eleven PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals. Particle sensors for each group.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with todays lesson. In google
classroom, post required materials for any student that is absent.
o Ensure all particle sensors are working properly

•

How to Collect Data?
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o Take the temperature or look up the current temperature at the time of data
collection
o Record that next to your class hour on page 19 of your science journal
o Collect the PM 2.5 data in 3 locations of the building
▪ Hallway
▪ Park near school
▪ Major roadway
o Record your PM 2.5 data in each location in your correct class
o Let the students know if there were any environmental or industrial accidents that
may affect the data.
o Look on google slides and input other Rockford class data and Taiwan class data on
your data table
•

Discussion
o What trends do you notice within the data?
o What are the similarities and differences in the data from Rockford and Taiwan?
o What are the similarities and differences in the data between all the Rockford
classes?
o What are the similarities and differences in the data between all the Taiwan classes?

•

Wrapping Up
o Collect the Science Journals

Formative Assessments:
Type and name of assessment
Science Journal
Student Observation

Learning Objective assessed (Use number
from the table above)
#1
#1
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Science Journal Pages
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Three Day Twelve
Time: 44 minutes
Objectives:
1.) SWBAT collect PM 2.5 data in several locations
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
SEP:

Obtaining, Evaluating and Communicating Information

Planning and Carrying out investigations
Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Three Day Twelve PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals. Particle sensors for each group.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.
o Ensure all particle sensors are working properly

•

How to Collect Data?
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o Take the temperature or look up the current temperature at the time of data
collection
o Record that next to your class hour on page 20 of your science journal
o Collect the PM 2.5 data in 3 locations of the building
▪ Hallway
▪ Park near school
▪ Major roadway
o Record your PM 2.5 data in each location in your correct class
o Let the students know if there were any environmental or industrial accidents that
may affect the data.
o Look on google slides and input other Rockford class data and Taiwan class data on
your data table
•

Discussion
o What trends do you notice within the data?
o What are the similarities and differences in the data from Rockford and Taiwan?
o What are the similarities and differences in the data between all the Rockford
classes?
o What are the similarities and differences in the data between all the Taiwan classes?

•

Wrapping Up
o Collect the Science Journals

Formative Assessments:
Type and name of assessment
Science Journal
Student Observation

Learning Objective assessed (Use number
from the table above)
#1
#1
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Three Day Thirteen
Time: 44 minutes
Objectives:
1.) SWBAT collect PM 2.5 data in several locations
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
SEP:

Obtaining, Evaluating and Communicating Information

Planning and Carrying out investigations
Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Three Day Thirteen PowerPoint Slides on Smart Board, Unit Science Journal for
all Students, Box or Bin for each classes Science Journals. Particle sensors for each group.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.
o Ensure all particle sensors are working properly

•

How to Collect Data?
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o Take the temperature or look up the current temperature at the time of data
collection
o Record that next to your class hour on page 21 of your science journal
o Collect the PM 2.5 data in 3 locations of the building
▪ Hallway
▪ Park near school
▪ Major roadway
o Record your PM 2.5 data in each location in your correct class
o Let the students know if there were any environmental or industrial accidents that
may affect the data.
o Look on google slides and input other Rockford class data and Taiwan class data on
your data table
•

Discussion
o What trends do you notice within the data?
o What are the similarities and differences in the data from Rockford and Taiwan?
o What are the similarities and differences in the data between all the Rockford
classes?
o What are the similarities and differences in the data between all the Taiwan classes?

•

Wrapping Up
o Collect the Science Journals

Formative Assessments:
Type and name of assessment
Science Journal
Student Observation

Learning Objective assessed (Use number
from the table above)
#1
#1
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Three Day Fourteen
Time: 44 minutes
Objectives:
1.) SWBAT collect PM 2.5 data in several locations
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
SEP:

Obtaining, Evaluating and Communicating Information

Planning and Carrying out investigations
Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Three Day Fourteen PowerPoint Slides on Smart Board, Unit Science Journal for
all Students, Box or Bin for each classes Science Journals. Particle sensors for each group.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.
o Ensure all particle sensors are working properly

•

How to Collect Data?
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o Take the temperature or look up the current temperature at the time of data
collection
o Record that next to your class hour on page 22 of your science journal
o Collect the PM 2.5 data in 3 locations of the building
▪ Hallway
▪ Park near school
▪ Major roadway
o Record your PM 2.5 data in each location in your correct class
o Let the students know if there were any environmental or industrial accidents that
may affect the data.
o Look on google slides and input other Rockford class data and Taiwan class data on
your data table
•

Discussion
o What trends do you notice within the data?
o What are the similarities and differences in the data from Rockford and Taiwan?
o What are the similarities and differences in the data between all the Rockford
classes?
o What are the similarities and differences in the data between all the Taiwan classes?

•

Wrapping Up
o Collect the Science Journals

Formative Assessments:
Type and name of assessment
Science Journal
Student Observation

Learning Objective assessed (Use number
from the table above)
#1
#1
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Three Day Fifteen
Time: 44 minutes
Objectives:
1.) SWBAT collect PM 2.5 data in several locations
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
SEP:

Obtaining, Evaluating and Communicating Information

Planning and Carrying out investigations
Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Three Day Fifteen PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals. Particle sensors for each group.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In google
classroom, post required materials for any student that is absent.
o Ensure all particle sensors are working properly

•

How to Collect Data?
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o Take the temperature or look up the current temperature at the time of data
collection
o Record that next to your class hour on page 23 of your science journal
o Collect the PM 2.5 data in 3 locations of the building
▪ Hallway
▪ Park near school
▪ Major roadway
o Record your PM 2.5 data in each location in your correct class
o Let the students know if there were any environmental or industrial accidents that
may affect the data.
o Look on google slides and input other Rockford class data and Taiwan class data on
your data table
•

Flipgrid
o Make a video that summarizes your data. What trends have you noticed?
o Respond to 2 other classmates’ videos, with at least one classmate from Taiwan.

•

Wrapping Up
o Collect the Science Journals

Formative Assessments:
Type and name of assessment
Science Journal
Student Observation

Learning Objective assessed (Use number
from the table above)
#1
#1
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Four Day Sixteen
Time: 44 minutes
Objectives:
1.) SWBAT graph PM 2.5 data in a line graph
2.) SWBAT to analyze their PM 2.5 data.
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

SEP:

Analyzing and Interpreting Data
Obtaining, Evaluating and Communicating Information
Cause and Effect: Cause and effect relationships may be used to predict
phenomena in natural or designed systems. (MS-ESS2-5)

CCC:

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Four Day Sixteen PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals, Colored pencils, Glue, and Scissors.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
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•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In
google classroom, post required materials for any student that is absent.

•

Analyzing Rockford Data
o Have the students make 3 graphs that has 5 lines for each class in Rockford on
pages 24-26 of their science journal.
▪ These graphs can be in google slides or in their Science Journals. If they
chose to do their graphs in google slides or google docs they need to ask
the teacher to print and glue into their science journals.
▪ The 3 graphs will be: Hallway data, Park data and Road data
• You will graph all 5 classes using different colors on each graph
• These graphs will be standard line graphs
o Y-axis will be PM 2.5 reading
o X-axis will be the date the data was taken
• Students will need to include a title for each graph and label the X
and Y axis’
o The students will then answer the questions on page 27 of their science journal.
▪ Which class had the lowest PM 2.5 in the Hallway? Which class had the
highest?
▪ Why do you think that is?
▪ Which class had the lowest PM 2.5 in the Park? Which class had the
highest?
▪ Why do you think that is?
▪ Which class had the lowest PM 2.5 by the road? Which class had the
highest?
▪ Why do you think that is?
▪ Is the PM 2.5 readings you collected close to the readings you researched
on Air Now and AQI? Why or Why Not?

•

Discussion
o What trends did you notice in your data? Which class or school seems to have
the higher PM 2.5 readings? Why do you think that is? Is there anything in the
community of that school that would explain that reading?

•

Wrap Up
o Return the Science Journals to the class box.
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Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Science Journal

#1 & 2

Informal Questioning

#2
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Four Day Seventeen
Time: 44 minutes
Objectives:
1.) SWBAT graph PM 2.5 data in a line graph
2.) SWBAT to analyze their PM 2.5 data.
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.C: Human Impacts on Earth Systems

SEP:

Analyzing and Interpreting Data
Obtaining, Evaluating and Communicating Information
Cause and Effect: Cause and effect relationships may be used to predict
phenomena in natural or designed systems. (MS-ESS2-5)

CCC:

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Four Day Seventeen PowerPoint Slides on Smart Board, Unit Science Journal for
all Students, Box or Bin for each classes Science Journals, Colored pencils, Glue, and Scissors.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
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•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In
google classroom, post required materials for any student that is absent.

•

Analyzing Taiwan Data
o Have the students make 3 graphs that has 5 lines for each class in Rockford on
pages 28-30 of their science journal.
▪ These graphs can be in google slides or in their Science Journals. If they
chose to do their graphs in google slides or google docs they need to ask
the teacher to print and glue into their science journals.
▪ The 3 graphs will be: Hallway data, Park data and Road data
• You will graph all 5 classes using different colors on each graph
• These graphs will be standard line graphs
o Y-axis will be PM 2.5 reading
o X-axis will be the date the data was taken
• Students will need to include a title for each graph and label the X
and Y axis’
o The students will then answer the questions on page 31 of their science journal.
▪ Which class had the lowest PM 2.5 in the Hallway? Which class had the
highest?
▪ Why do you think that is?
▪ Which class had the lowest PM 2.5 in the Park? Which class had the
highest?
▪ Why do you think that is?
▪ Which class had the lowest PM 2.5 by the road? Which class had the
highest?
▪ Why do you think that is?
▪ Is the PM 2.5 readings you collected close to the readings you researched
on Air Now and AQI? Why or Why Not?

•

Discussion
o What trends did you notice in your data? Which class or school seems to have
the higher PM 2.5 readings? Why do you think that is? Is there anything in the
community of that school that would explain that reading?

•

Wrap Up
o Return the Science Journals to the class box.
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Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Science Journal

#1 & 2

Informal Questioning

#2
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Four Day Eighteen
Time: 44 minutes
Objectives:
1.) SWBAT make a claim based on data.
2.) SWBAT define what a claim is.
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
Analyzing and Interpreting Data
Obtaining, Evaluating and Communicating Information

SEP:

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Four Day Eighteen PowerPoint Slides on Smart Board, Unit Science Journal for
all Students, Box or Bin for each classes Science Journals, Print Entrance Ticket and Exit Ticket
Handouts.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In
google classroom, post required materials for any student that is absent.
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•

Bell Ringer
o Have the students answer What is a Claim?
o They will place their entrance tickets in the class collection box and grab their
science journals.

•

Introduction
o The sky is purple
▪ Is this a good example of a claim? Why or Why not?
▪ What would I need to use to make a better claim on what color the sky
is?
▪ Why do we need to use data or evidence when we make claims?
▪ Can I support saying the sky is purple with evidence?
▪ Can I support saying the sky is purple with logical reasoning? Does this
sentence make sense in other words?

•

Question
o Which school has the most particulate matter in the air?

•

Claims
o
o
o
o
o

Video: https://www.youtube.com/watch?v=5-tOeh8n8yQ
Claims are the statements that answer your original question.
The claim must be accurate, specific, and answer the question.
The claim is usually one sentence in length
Ask: What would be a good example of a claim that will answer the question?
What would be a bad example of a claim that will answer the question.
o Instruct the students to make a claim in their science journal on page 32 and
place it on the class google doc.

•

Wrapping Up
o Have the students complete the exit ticket sharing one thing they learned about
the data they collected
o Have the students return their science journals to the class collection box.
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Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Science Journal

#1

Informal Questioning

#1 & #2

Entrance Ticket

#2
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Entrance and Exit Tickets

113
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Science Journal Pages

114
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PowerPoint

115
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Four Day Nineteen
Time: 44 minutes
Objectives:
1.) SWBAT support their claim with data and evidence.
2.) SWBAT explain the reasoning behind their claim.
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
Analyzing and Interpreting Data

SEP:

Obtaining, Evaluating and Communicating Information

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Four Day Nineteen PowerPoint Slides on Smart Board, Unit Science Journal for
all Students, Box or Bin for each classes Science Journals.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards. T
Lesson Instruction
•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In
google classroom, post required materials for any student that is absent.
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o Review the classes claims that they submitted yesterday, pull out a few different
ones to share with the class.
•

Introduction
o Share the classes claims that they submitted and share claims from the Taiwan
students.
o Ask for each claim: Does this claim support the question we are trying to
answer? Do you believe the data you collected supports this claim? Why or Why
not?
o Let the students know that we will be using our evidence to support the claims
we wrote yesterday if they would like to edit their claims they may.

•

Evidence
o The evidence is all the scientific data that supports your claim.
o It can come from a variety of sources such as:
▪
textbook, reading selections, videos, lab
▪
investigations, class notes, etc.
o It should include both qualitative and quantitative data.
▪ Qualitative: What can you observe? What did the weather look like?
▪ Quantitative: What did you measure? The temperature and the PM 2.5
o **It is important to have numerous pieces of evidence in order to prove your
claim. **
o Evidence Sentence Starters
▪ According to the text…
▪ On page ___, it said …
▪ The author wrote…
▪ For instance…
▪ From the reading, I know that…
▪ Based on what I read…
▪ The graphic showed…
▪ For example…
o Have the students support their claim with evidence on page 33 of their science
journal.

•

Reasoning
o Reasoning is the explanation that connects your claim to the evidence that
supports it or why you think your claim (answer to the question) is correct.
o It shows why the data you chose counts as evidence.
o It shows a detailed understanding of the scientific principles involved and uses
correct science vocabulary.
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o Have the students connect their claim with their evidence in the reasoning
section on page 33 of their science journal
•

Wrapping Up
o Ask students to share their CERs
o What did the students struggle with? What did they succeed with? What made
connecting the claim to evidence challenging?
o Have the students turn in their science journals

Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Informal Questioning

#1 & #2

Science Journal

#1 & #2
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Science Journal Pages

120
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PowerPoint
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Class: General Science – Air Quality and Particle Pollution Unit
Grade: 7th Grade
Lesson: Week Four Day Twenty
Time: 44 minutes
Objectives:
1.) SWBAT argue with evidence
NGSS Performance Expectations:
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global
temperatures over the past century.
NGSS Dimensions
DCI:

ESS3.D: Global Climate Change

SEP:

ESS3.C: Human Impacts on Earth Systems
Engaging in Argument from Evidence

CCC:

Cause and Effect: Cause and effect relationships may be used to predict
phenomena in natural or designed systems. (MS-ESS2-5)

Additional Standards
Social Emotional Learning

2C: Use communication and social skills to interact effectively with
others. (stage E-F-G)

Materials:
Students: Pens/Pencils, Chromebooks
Teacher: Week Four Day Twenty PowerPoint Slides on Smart Board, Unit Science Journal for all
Students, Box or Bin for each classes Science Journals, Print Entrance Ticket and Exit Ticket
Handouts.
Safety:
All bags and items should be stored safely around the room to eliminate trip hazards.
Lesson Instruction
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•

Pre-Lesson Prep
o Print all required materials and set up the PowerPoint with today’s lesson. In
google classroom, post required materials for any student that is absent.
o Move the chairs in the classroom so half the chairs are facing the other half of
the chairs.

•

Flipgrid
o Teach the students to say Thank you in Chinese
▪ https://www.youtube.com/watch?v=Gzf6EYI4mls
▪

谢谢你 Xièxiè nǐ

o Teach the students to say Goodbye in Chinese
▪ https://www.youtube.com/watch?v=aCLe5HJ9Wi8
▪

再见 Zàijiàn

o Have the student’s film and upload a quick goodbye to the students in Taiwan
•

Debate
o Helpful hints
▪ Keep Personal Opinoins Out
▪ Support your side with evidence
▪ Work together
o Topic: Rockford’s PM 2.5 data shows that humans are impacting the air quality.
o Split the students into two groups (half on one side, half on the other)
o Half the students will be on the side that humans are impacting the air quality in
Rockford
o Half the students will be on the side that humans are NOT impacting the air
quality in Rockford.
o Students will be given 15-20 minutes to prepare for the debate
▪ They will grab evidence and data during this time, they can even research
articles to support their side.
▪ They will have a worksheet to help write down their arguments and ideas
on page 34 of their science journals.
o Each side will have 3 minutes for their initial argument and 5 minutes to debate
the other side and 5 minutes for rebuttal.
o This will be facilitated by the teacher to ensure that the students stay on task
and are supporting their argument with evidence.

•

Wrapping Up
o Have the students turn in their science journals for the last time.
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Formative Assessments:
Type and name of assessment

Learning Objective assessed (Use number
from the table above)

Debate

#1

Science Journal

#1
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Science Journal Pages

126
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PowerPoint

127
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Air Quality and Particle Pollution

Hour: _______

Student Name: ____________________________________________________
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Week One: Day 1 – Flipgrid Information
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Flipgrid Introduction Instructions
1. Go to https://my.flipgrid.com/me
2. Enter code __________________
3. Record your Introduction Video
a. Say Hello in Chinese and English
i. Hello 你好, Nǐ hǎo or 您好 (nín hǎo)
ii. State your name
iii. State your favorite subject and why
iv. Say what you like to do in your spare time
1. Sports
2. Activities
3. Hobbies
v. Review and Submit
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Week One: Day 2 – What is Air Quality Notes

Main Ideas

NOTES

SUMMARY: Write 4 or more sentences describing specific learning from these
notes.
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________

137

Honors Capstone Project C. Sendra

Week One: Day 2 – Properties and Components of Air
PROPERTIES OF AIR

COMPONENTS OF AIR
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Week One: Day 3 & 4 – Anticipation Guide
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Week One: Day 3 & 4 – Pollutants
PRIMARY POLLUTANTS

SECONDARY POLLUTANTS
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Week One: Day 3 & 4 – Common Pollutants

Particulate Matter

Carbon Monoxide

Lead

Sulfur Dioxide

Nitrogen Dioxide

Ground-Level Ozone

Honors Capstone Project C. Sendra

Week One: Day 3 & 4 – The Ozone
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Week One: Day 5 – Air Quality over Time
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Week One: Day 5 – Air Quality over Time
Reading the PINK line, how much carbon dioxide (CO2) was estimated to be in the atmosphere
in 1750? ______________________________________________________________________
Reading the BLUE line, how much CO2 was estimated to be emitted in 1750?
______________________________________________________________________________
How much Carbon Dioxide (CO2) was estimated to be in the atmosphere in 1900?
(PINK)_________________________________________________________________________
When did CO2 emissions begin to increase? (BLUE)
______________________________________________________________________________
Reading the BLUE line, estimate how much emissions increased from 1930 to 2020.
______________________________________________________________________________
Reading the PINK line, estimate how much the levels of atmospheric CO2 increased from 19302020. _________________________________________________________________________
Is there a relationship between the rise of CO2 emissions and CO2 levels in the atmosphere
over time? ____________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Week Two: Day 6 – Particle Pollution Notes

Main Ideas

NOTES

Types of Particle Pollution?

Sources of Particle Pollution?

What does PM levels mean?
What is High? What is Low?

How do particles affect your
health?

SUMMARY: Write 4 or more sentences describing specific learning from these
notes.
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
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Week Two: Day 7 – Community Data
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Week Two: Day 7 – Community Data

Rockford Environmental Science Academy

National University of Tainan Affiliated Primary
School
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Week Two: Day 7 – Community Data

Rockford Environmental Science Academy

National University of Tainan Affiliated Primary
School
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Week Two: Day 8 – Air Quality Index
Air Now - https://gispub.epa.gov/airnow/?showgreencontours=false&monitors=ozonepm&xmin=22234231.862228483&xmax=15336096.28049136&ymin=-4996206.240735743&ymax=10716800.78978719

Real Time Air Quality - https://waqi.info/

148

Honors Capstone Project C. Sendra

149

Week Two: Day 8 – Air Quality Index
What is the current air quality index in the Rockford, Illinois, USA area?
______________________________________________________________________________
What is the current air quality index in the Tainan, Taiwan area?
______________________________________________________________________________
Name 3 different areas that appear to have a good air quality index
______________________________________________________________________________
Name 3 different areas that appear to have a poor air quality index
______________________________________________________________________________
How does the air quality index in Rockford compare to the air quality index in Taiwan?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Looking at our community data from yesterday, what could explain the air quality in both
communities? _________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Week Two: Day 9 – Predictions
I predict that __________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Because ____ __________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Week Three, Day 11: Data Table
Dates

Location

Human
Activities

Urban Area: Tainan

Temperature
(C or F)
Class 1

Hallway

Class 2

Hallway

Class 3

Hallway

Class 4

Hallway

Class 5

Hallway

Class 1

Park

Class 2

Park

Class 3

Park

Class 4

Park

Class 5

Park

Class 1

Sidewalk along
the major road

Class 2

Sidewalk along
the major road

Class 3

Sidewalk along
the major road

Class 4

Sidewalk along
the major road

Class 5

Sidewalk along
the major road

PM 2.5
Level

Rural Area: Rockford

Temperature
(C or F)

PM 2.5
Level
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Week Three, Day 12: Data Table
Dates

Location

Human
Activities

Urban Area: Tainan

Temperature
(C or F)
Class 1

Hallway

Class 2

Hallway

Class 3

Hallway

Class 4

Hallway

Class 5

Hallway

Class 1

Park

Class 2

Park

Class 3

Park

Class 4

Park

Class 5

Park

Class 1

Sidewalk along
the major road

Class 2

Sidewalk along
the major road

Class 3

Sidewalk along
the major road

Class 4

Sidewalk along
the major road

Class 5

Sidewalk along
the major road

PM 2.5
Level

Rural Area: Rockford

Temperature
(C or F)

PM 2.5
Level
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Week Three, Day 13: Data Table
Dates

Location

Human
Activities

Urban Area: Tainan

Temperature
(C or F)
Class 1

Hallway

Class 2

Hallway

Class 3

Hallway

Class 4

Hallway

Class 5

Hallway

Class 1

Park

Class 2

Park

Class 3

Park

Class 4

Park

Class 5

Park

Class 1

Sidewalk along
the major road

Class 2

Sidewalk along
the major road

Class 3

Sidewalk along
the major road

Class 4

Sidewalk along
the major road

Class 5

Sidewalk along
the major road

PM 2.5
Level

Rural Area: Rockford

Temperature
(C or F)

PM 2.5
Level
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Week Three, Day 14: Data Table
Dates

Location

Human
Activities

Urban Area: Tainan

Temperature
(C or F)
Class 1

Hallway

Class 2

Hallway

Class 3

Hallway

Class 4

Hallway

Class 5

Hallway

Class 1

Park

Class 2

Park

Class 3

Park

Class 4

Park

Class 5

Park

Class 1

Sidewalk along
the major road

Class 2

Sidewalk along
the major road

Class 3

Sidewalk along
the major road

Class 4

Sidewalk along
the major road

Class 5

Sidewalk along
the major road

PM 2.5
Level

Rural Area: Rockford

Temperature
(C or F)

PM 2.5
Level
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Week Three, Day 15: Data Table
Dates

Location

Human
Activities

Urban Area: Tainan

Temperature
(C or F)
Class 1

Hallway

Class 2

Hallway

Class 3

Hallway

Class 4

Hallway

Class 5

Hallway

Class 1

Park

Class 2

Park

Class 3

Park

Class 4

Park

Class 5

Park

Class 1

Sidewalk along
the major road

Class 2

Sidewalk along
the major road

Class 3

Sidewalk along
the major road

Class 4

Sidewalk along
the major road

Class 5

Sidewalk along
the major road

PM 2.5
Level

Rural Area: Rockford

Temperature
(C or F)

PM 2.5
Level
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Week Four, Day 16: Rockford Data Table
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Week Four, Day 16: Rockford Data Table
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Week Four, Day 16: Rockford Data Table
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Week Four: Day 16 – Rockford Data Analysis
Which class had the lowest PM 2.5 in the Hallway? Which class had the highest?
______________________________________________________________________________
Why do you think that is? ________________________________________________________
______________________________________________________________________________
Which class had the lowest PM 2.5 in the Park? Which class had the highest?
______________________________________________________________________________
Why do you think that is? ________________________________________________________
______________________________________________________________________________
Which class had the lowest PM 2.5 by the road? Which class had the highest?
______________________________________________________________________________
Why do you think that is? ________________________________________________________
______________________________________________________________________________
Is the PM 2.5 readings you collected close to the readings you researched on Air Now and AQI?
Why or Why Not? ______________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Week Four, Day 17: Taiwan Data Table
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Week Four, Day 17: Taiwan Data Table
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Week Four, Day 17: Taiwan Data Table
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Week Four: Day 17 – Taiwan Data Analysis
Which class had the lowest PM 2.5 in the Hallway? Which class had the highest?
______________________________________________________________________________
Why do you think that is? ________________________________________________________
______________________________________________________________________________
Which class had the lowest PM 2.5 in the Park? Which class had the highest?
______________________________________________________________________________
Why do you think that is? ________________________________________________________
______________________________________________________________________________
Which class had the lowest PM 2.5 by the road? Which class had the highest?
______________________________________________________________________________
Why do you think that is? ________________________________________________________
______________________________________________________________________________
Is the PM 2.5 readings you collected close to the readings you researched on Air Now and AQI?
Why or Why Not? ______________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Week Four: Day 18 – Claims

What did you observe in the graphs from yesterday?

Question: Which school has the most particulate matter in the Air? (Poorer AQI?)
Write your claim: ______________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Week Four: Day 19 – Evidence and Reasoning
Evidence that supports your claim: ________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Reasoning: ____________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Week Four: Day 20 – Debate
Rockford’s PM 2.5 data shows that humans are impacting the air quality.
Your Side: _____________________________________________________________________

Your Supporting Evidence

Rebuttal Points

